meeting summary
Introduction
The study of natural variability of the climate system at decadal-multidecadal timescales has a long history but is receiving increased attention over the last two decades. During much of its history, this field was mired in controversy because the majority of decadal climate variability studies were confined to sunspot cycle-terrestrial climate variability correlations. But this field has now emerged from this controversy and is fast becoming an important area of climate research because 1) decadal-multidecadal climate variability affects the lives of several billion people via its long-lived effects on agriculture, water resources, fisheries, and public health;
2) ENSO and the Asian-Australian monsoons, and their predictabilities, are known to vary at decadalmultidecadal timescales; 3) natural climate variability at decadal-multidecadal timescales has the potential to interact with anthropogenic climate change; and 4) it is possible/likely that some societies are more vulnerable to decadal climate anomalies than to shorter-term climate anomalies because of those societies' resilience against shorter-term variability.
As an indication of its importance, several national and international workshops on decadal climate variability have been organized in the 1990s to assess the progress of research in this area and to develop research programs. One of the major components of the International Climate Variability and Prediction (CLIVAR) project, organized by the World Climate Research Program, is the study of decadal-to centennial-scale climate variability.
The objectives of the present workshop were 1) to bring together researchers active in decadal climate variability and continue the discussions begun in April 1996 in the Joint Center for Earth System Science-CLIVAR workshop and in the various CLIVAR meetings that have taken place since then; 2) to provide input to the National Aeronautics and Space Administration's (NASA) Earth Science Enterprise from the decadal climate variability research community; and 3) to continue to develop an integrated framework of research in the description, physics, prediction, and societal applications of decadal climate variability and its interaction with seasonal-to-interannual and anthropogenic climate phenomena. There were approximately 50 participants in this workshop, 38 of whom made oral presentations on various aspects of decadal climate variability and its societal impacts. In addition to the oral presentations, there were six sessions in which various aspects of decadal climate variability were discussed. The participants included program managers from NASA and the National Oceanic and Atmospheric Administration, and a representative from the International CLIVAR project.
Workshop conclusions
1) The relative shortness and quality of the instrumentmeasured climate record only allows us to quantify characteristics of climate variability at timescales up to 10-20 yr. GCMs generate variations in the North Atlantic thermohaline circulation at 50-70-yr timescale; observations suggest that phase locking between these internally generated climate variations and multidecadal solar irradiance variations may be responsible for the observed multidecadal climate variations. 9) A preliminary assessment indicates that there is low predictability of decadal climate anomalies in dynamical, coupled ocean-atmosphere models; a statistical predictability study shows high-skill, multiyear lead time predictability of decadal SST variations in the tropical Atlantic. 10) Analyses of satellite data products based on infrared and microwave sounder radiance profiles show that intersatellite calibration errors can be corrected to compile high-accuracy, geophysical datasets for long-term climate variability research.
Workshop recommendations
1) A strategy to provide decade(s)-long, space-based, geophysical data products should be developed by space agencies. This encompasses the need to work carefully to maintain calibration and validation for long periods despite changes in technology, agency responsibility, and evolving science requirements. Long, global, well-maintained, instrumental time series are critical to climate studies.
2) It is important to maintain high quality measurements of sea surface height and extend the time series of global ocean winds. analyze global ocean-atmosphere models to understand mechanisms of decadal climate variability, its predictability, and its interaction with ENSO, its predictability, and its global teleconnections. 5) U.S. scientists and their international collaborators need increased support for development of global instrumental and proxy databases through special projects, including data archaeology and rescue projects. A hierarchy of quality-controlled ocean, atmosphere, and land datasets ranging from the basic datasets containing original measurements to various levels of derived datasets should be established. The databases, developed as a result of such projects, will support efforts in climate system modeling and remote sensing. 6) There should be a program to rigorously analyze these historical (instrument-measured and proxy) datasets to quantify characteristics of decadal climate variability, decadal variability of ENSO and its teleconnections, and to conduct empirical predictability studies.
The last two recommendations may easily be given a very high priority. They are relatively inexpensive and will be the most useful in the near term.
